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(57)Abstract: 

PURPOSE- To produce an Fe-base soft-magnetic alloy 
excellent in high frequency magnetic properties, etc., 
and reduced in magnetostriction by temporarily 
applying rapid solidification to a molten metal of the 
undermentioned alloy, subjecting the resulting 
amorphous alloy to heat treatment, and regulating the 
structure so that fine crystalline grains of specific grain 
i.Ft: - . ll.'i.«o-. x-t t ctCuxS-vB* or g ^ ze comprise the greater part of the structure at the 

time of producing an Fe-base soft-magnetic alloy with a 
specific composition. 

CONSTITUTION: A ribbon-shaped amorphous alloy of 
about 5-100p thickness is formed by means of rapid 
solidification by chill block melt spinning from a 
molten metal having a composition (atomic%) 
represented by a general formula, where M means Co and/or Ni, M' means one element 
selected from Nb, W, Ta, Zr, Hf, Ti, and Mo, 0<a<0.5, 0.1<x<30, 0<y<30, 0<z<25, 5<y+x<30, and 
0.1<a<30. This amorphous ribbon is worked into the prescribed shape by means of coiling, 
punching, etching, etc., and heat-treated in vacuum or in an inert gas atmosphere at 
450-700°C for 5min-24 hr, by which a structure in which fine crystalline grains of 
<1000&angst; average grain size comprise at least 50% is formed. By this method, the Fe-base 
soft-magnetic alloy reduced in core loss and also reduced in the change in core loss with the 
lapse of time can be obtained. 
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II 


Pen. »Cu 0 . »Si i iBiNbtRuiC 


250 


88000 


1900 


6800 


12 


Pd oCu» Si t ^BiTaiCr iRu«Ct 


290 


66000 


1800 


6700 


13 


Pd.Cu.Si ..B.Nb.Bci 


250 


66000 


1900 


6800 


14 


Pe< iCuiSii iBiNbiHa i Be i 


250 


91000 


1700 


6900 


15 


Fei iCi/iSi < <B«Zr iRht Itti 


280 


68000 


1800 


6800 


16 


Fd tCu<Si i iBiHf iAu,C, 


290 


59000 


2000 > 5800 


17 


Fei«Cu.SiitRi»UoiSciGe> 


280 


65O0O 


1900 i 6800 


18 


Fci » »Cu t . tSi ..B. iNb.YiPi 


250 


77000 


1800 i 5900 


19 


Fe ( tCui Si i iBi iNbtLa , Ga , 


400 


61OO0 


2100 : 6100 
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31 3 5 <£ S> 



to 


£ & tt ft 
(OR * *> 


* * n o n & a 


tt * o a a 


(aV/cc) 


( UHz ) 




H 6 

( IkHx ) 


20 


(Fe a . iiNi«. •») t »Cu . Si • iB.NbiSn. Sbi 


410 


58000 


2200 


6800 


21 


(Re«. . s Co«. •t)i»CuiSi 1 1 B,NbiZn , As i 


380 


57000 


2000 


6700 


22 


(Fe,. » iNi *. oiCoe. • i ) t .Cu.Si i »8.Nb .Sn i In. 


890 


58000 


1900 


5600 


23 


Fci tCliiSi i iB,Uo»Re,Ci 


330 


55000 


1800 


5700 


24 


Fc. iCuiSi i jBiUOtCdCt 


400 


56000 


1900 


5600 


25 


Fe« tCuiSi i iBif »PriCt 


410 


52000 


1800 


5700 


26 


Fc« iCu,Si , ,B,f iNd ,C t 


390 


50000 


1900 


5800 


27 


FenCuiSi i «BtTa iCdiCi 


410 


48000 


2000 


$000 


28 


Pe..Cu,Si,,B,Nb»Tb,C. 


420 


SOOOO 


1800 


5800 


29 


Fci.Cu.Si , , B.N'b ♦ Dy iCe i 


410 


47000 


1900 


5600 


30 


Fd .CuiSi , iBiNbtPdiCd 


400 


46000 


2000 


6100 


31 


Fet*CuiSi , »8.Nb» InPi 


410 


57000 


2100 


6200 


32 


Fe» «CuiSi i iB.Nb.0$,C8i 


250 


71000 


1900 


5800 


33 


Fei iCuiSi )4 8tTa«CriCi 


280 


61000 


1800 


6000 


34 


Pc««Cu,Si , ,B.Zr»V,C. 


290 


56000 


2100 


5300 


35 


FeiaCutSi ■ .Billf »Cr ,C. 


280 


57000 


2200 


5200 


36 


Fe> .Cu.Si i •B a Uo«Ru>Ci 


260 


51000 


1900 


5600 


37 


Fci iCu.Si i tBtUoiTi iRu, C, 


270 


48000 


2000 


5700 


38 


Fe« ,CuiSi nBtKbiRhiC t 


240 


72000 


1800 


6000 



n mm s 

m 4 S iz & T ffi J53c <D (S 5 mnu J¥ £ 1 Sum <X> ft 

9 mm, (I t 5 nraC hn^y^(jti:«^ & B % it 
Sff&J:®&ff?&«i&flBttBfttir1£ % 1 kHz 
ir *> % ^ & £ Bt ^ tf . , k % io 0 kH2 . 2 kGlC 
fei^'sTDUfeWt/.H^MSLfc, * fc ft fD a 
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& 4 a 





Na 




Bs (KG) 


He (Oe) 




Wt/JOli 

(DlW/CC) 


A s 

(x 10-') 


w 


1 


Fe-i «Cuo. *Si 1 ». iBtNbs 


12.4 


0.013 


68000 


300 


+ 1.8 


2 


FeT«Cui. »Sii«. ftBiNbs 


12. 6 


0.015 


76000 


230 


+ 2.0 


3 


FeitCui. 0 Si iBtNbi 


14. 6 


0. 056 


21000 


470 


+ 1.8 


4 


Fe 7 4 . sCu i . eSi i s. iBiNbt 


11.6 


0.020 


42000 


350 


+ 1.5 


5 


FenCui . oSi t ©BiNb 3 


14.3 


0. 025 


48000 


430 


+ 1.6 


6 


Per 3 . tCui. o S i i ?. sBftTaj 


10. 5 


0. 015 


42000 


380 


-0.3 


7 


Fei i Cui. »Si i *. sBaMos 


11.2 


0. 012 


68000 


280 


+ 1.9 


8 


Fei 4CU1. oSi 1 4B1W1 


12. 1 


0.022 


74000 


250 


+ 1. 7 


9 


Fei iCut. oSi > » *B». »Hf 7 


11. 6 


0.028 


29000 


350 


+ 2.0 


10 


Fei 4 . sCu t . 0 Si 1 ». s BtTa a 


12. 8 


0.018 


33000 


480 


+ 1.8 


u 


Fei jCui . oSi 1 ♦BiZr * 


11. 7 


0. 030 


28000 


380 


+ 2.0 


12 


Fe 7 1 . sCu t . oSi 1 a. sB»Ti t 


11.3 


0. 038 


28000 


480 


+ 1.8 


13 


Pe? jCui . sSi 1 9. sBtMos 


12. 1 


0.014 


69000 


250 


+ 2.8 


14 


Fe? a. sCui. oSi 1 j. sBiTa* 


11.4 


0. 017 


43000 


330 


+ 1.9 


15 


FeiiCui. oSiisBioHs 


10.0 


0. 023 


68000 


320 


+ 2. 5 


ft 
* 
m 


1 


Fei.Si»Bi» 7**7rX 


15. 6 


0.030 


5000 


3300 


+ 2.7 


2 


C010. »Fe4. iSi 1 sBio 


8.0 


0. 006 


8500 


350 


-0 


3 


Fe... ,Si.. 1AI1. t (wtJ*) 


II. 0 


0. 020 


10000 




-0 



Fei«.s-*CuiNb,Si.i.»Bi K«*t>^*>£n**S 
ft ( 0 £ x £3. 5>©#flH££*TEO«a«k*L 

ifiKr 1 ^(Bii^iasi, ffli$«ffi©jft^f Bm 

= 2kGs JI ft & f = I OOkHzlU'lt^T 
XtoQL (m*%) &&&&& CC) 
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0 


0 
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0 5 
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0 


0 
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2 


0 


0 . 


5 


5 
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0 


1 . 
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5 


5 


0 


1 . 


5 


5 


5 


0 


2 . 


0 


5 


4 


0 


2 . 


5 


5 


3 


0 


3 . 


0 


5 


0 


0 


3 . 


2 


5 


0 


0 


3 . 


5 


4 


9 


0 



a*40<:CuG>^*TfiX t 3 T « * 



XA<0. \ - 3 BH* 96 <D$i® \Z $> 

* » £ , =■ T m * It + # C 'h $ t' C £ 7* b * 6 o 
#r:S2*U^XcDi£lS<ia. 5-21^^96-C*>*o 
% » ffil 1 0 

Fc-iCu.Si^B.NbaCriKck 0&Sn*lflf£(0 

tl»$l8!l«iiU & X W K O fflf A ffi B m = 2 kG, 
3 ffifit f = 1 0 0 kHz iz is If 2> 3 7 fl ^ W 1 / 1 » 0 1 

* iHJ £ L fc o 
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p 



x o fie ft^sisif^ w,,, M . 

( E -f % ) ( *C ) ( oW/cc ) 

0 5 0 5 9 8 0 

0.05 510 900 

0.1 5 2 0 610 

0.5 5 4 5 2 6 0 

1.0 5 6 0 2 1 0 

1.5 5 6 0 2 3 0 

2.0 5 5 0 2 5 0 

2.5 530 390 

3.0 500 630 

3.2 500 850 

3.5 490 1040 

£t ± * 4 "A & ft* J: 7 C . CuO £ W 3 x # 0 * 

U l» X CD IB IS li 0 . 5-2^^«t*^„ 



Fen- xCuiSi t 
* ta « ( 0 £ x 
ftteiSIt 1 
B m = 2 kG, @ 
ffl 5fe W * 



WRIT 3-219009 (17) 
,. »Bt. •NbiCnCiK J: 0 S 6 $ 

iSfi f = I 0 0 kHz ir * p t 





x CO ft 




w 


1 p 


0 k 


( 


flR * K ) 


( *C ) 


(mW/cc ) 


0 




5 


3 


0 


9 


6 


0 


0 


. 0 5 


5 


3 


0 


8 


8 


0 


0 


1 


5 


3 


5 


5 


6 


0 


0 


. 5 


5 


5 


0 


3 


5 


0 


1 


. 0 


5 


9 


0 


2 


4 


0 


1 


. 5 


5 


8 


0 


2 


4 


0 


2 


. 0 


5 


7 


0 


2 


9 


0 


2 


. 5 


5 


6 


0 


4 


4 


0 


3 


. 0 


5 


5 


0 


6 


3 


0 


3 


. 2 


5 


4 


0 


8 


6 


0 


3 


. 5 


5 


3 


0 


t 0 


0 


0 


« -L * 4 U 4 * «fc -5 


iZ 


, Cuo ^ *r s x a< 0 *> 



£<>«£*o x#o. i - 3 m t % <o & ia IC * 4& 

% 56 ffll I 2 

Fei«. »-«Cu,Si ,,B.. ,W « KJ:$**n*« 
Jfc O # ,?« « £ £ ( M ' - Nb. W. T a X « M 

o) ^Tia©fi«^ffl®ia«T i ^fiflfc&su, 
* nt'nca r m * w , , , „ 9 1 £ m £ u 0 

a O «[ ( J3S ^ M ) & 3 £ ( '0 



B , C 

M o CD 

£ 5 

- I 0 



0 . o 

1 . 0 

^ jft 5 @ c /t r 

, D li * fx ? ft 

0 ^ b ^ 3^ /i 

m * x mm r ^ 

0 J m ■ # N 

* » * ic a * i, 

1 3 



5 9 0 
5 9 0 

* ff 5 B C ** l« T ? 7 7 A . 

M * rt< N b . W. T a & 

ii 0 , M ' <0 A a W 0 . 1 

bOi^i;«i:37|fl*A< 
t>a©iS[aii2£a£8T 



0 




4 


0 


0 


Pe,». ,-fl,CuiSi i»B.. »M* Ji.lUOSdn 


0 . 


1 


4 


0 


5 


6 ftt ft cd # b b b K £ & (M' = Nb, W . TaX <± Mo) 


0 . 


2 


4 


1 


0 




1 . 


0 


4 


3 


0 


n co 31 7 ^ W i / 1 m i ^ SI t L/: 0 


2 . 


0 


4 


8 


0 




3 . 


0 


5 


5 


0 


0 4 0 5 


5 . 


0 


5 


8 


0 


0.1 410 


7 . 


0 


5 


9 


0 


0.2 4 2 0 


8 . 


0 


5 


9 


0 


I . 0 4 4 0 
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2 . 0 4 9 0 

3.0 5 6 0 

5.0 5 9 0 

7.0 6 0 0 

8.0 6 0 0 

1 0.0 6 0 0 

1 2.0 6 0 0 
g*^60i:/Tto 3* 6 ® iz I* 

B , C , D I* * tl * tl M ' A<Nb, W . 

^^/f to 

IS ^ « © 15 ffl T 3 T ffl * ri< + ft iZ ;J> $ 
*o J/:M' #Nb© £ § 4? |- p r « * 

tti:8li^a oniii2 £ a £ 8 r 



Fe7»-oCi) 1 Sii 1 BiNb a Ru 1 Ge ) Hct 0 ^ 

a Offi (IS ^« ) 

0 4 0 5 



X 7 7 7 A , 
Ta. Mocd^ 

tFO. 1 - 10 
< t£ o T H 

*< IS, O e 

$ n * a k 

T 1 * ffi 

* *9 £ U e 

CO 



0 
0 

2 
3 
5 
7 
8 

I 0 

i l 



l 

2 
0 
0 
0 
0 
0 
0 
0 
0 



m 

* o 

tz SB 



6 * 3* 7 0 II 

7 0 £ Hfl £ 
« (O ft BB T 3 

1 000 A J£J T © 

1 5 



Pe 
1 ~~ 



5 5 0 'CTI 
1 x I o 4 k 



3-21D00n(l8) 

4 1 0 

4 1 5 

4 3 0 

4 8 5 

5 5 5 
5 8 5 
5 9 5 
5 9 5 
5 9 5 
5 9 5 

7F T Q 

Nbtf> fi a />< 0. 1 —10 

t « * * + £ ii * a < * -» r I* 

£ . a # 0. 1 & ± T fi ¥ **3 
U2 £ or £ 
.iB.. »©faric£ST *# B H B fc # 



5 0 VL ± * |* A « T & o fc o R t& <: C o & # A 
3* £ & (Co,,..Feo.4HngSi,»B.) & 7 x ? h 
( M n - Z n 36 ) Uo^T(>H^3!fia^ae^ft(I 

e & fii & £ & . Co»*(R5I#4iiJ:tf7*5 

»tt©(S(it>fcoTc o & #&%&&tmmyL± 

nmm&t:* t , i /: 7 x 7 >f h t It^f L < s 

K , 2/ - * K » , ^S^V^-tt^lIffST**. 
1 6 V 

Fe7tCu»Si , ». >B«. 5 Nb,Ru» £ & flc £ W * # 
A 4* £ £ £ 5 5 0 'Ct I ^WlftfiSlfclOCo 
t> T ^ 1 - I x i o 4 kHz <X> m m Wl II is M 5 H 36 

affile * w « u * . a&fc^sjisafctt&oia 
£ . s o % « ± a< I* a « t h o o m tt (I CoS # 



A H £ & (Co. .. ,Fe.. ,Mn.Si».B.)&tf7 x 5 >T h 
( M n - Z n & ) co^t l>^%2i(S$//e & ffl 

^ u o & * * s& 9 a <i * r o [5j @ (i *j ^ t r 7 
^ a. b. c <± n -e n & ® a u tz * % 03 © Pe& 
tteii^ coS^^K'&^s c; y x ^ -< h £ 

^90A>^*I6B^© Fe& ^Ktt^^lilA^S^ 

^jssct 1 7 

Fe, ,Cu,Si , •B.NbtZrtP. KZ&tiZ&'&TZDFSa 
S ^ ^ ^ 5 6 0 'CTI ^P^tfe^SLfc^Odol^ 

r % 1 - 1 x 1 0 4 kHz v> m & » 11 *>* ^ ^ n % m 
mm u e *iM£u*o igis^^?isamtt^©^^. 

^ t* II CoS ^ K ^ ^ (Co«.Fe«Ni 9 Ho,Si . »B, .)> 
Fc« ^ « ^ ffe (Fe, tCr.Si . iBt) S ^ 1 x 5 >T h 
<Mn-Zn&) (lot^Tfc1^%i3liS^/ie * 
SL^:. % * m 1 0 I I* t g BBlU't'tr 
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